two main centers, notably at San German, where we found 6 nests. We estimate that about 2,000 Yellow-shouldered Blackbirds remain in SW Puerto Rico, 200 in E Puerto Rico and 200 on Mona Is. The Shiny Cowbird is distributed throughout Puerto Rico, but is most common in disturbed lowland habitats. Roost counts (table 1) 
EGG CHARACTERISTICS
Eggs of the Shiny Cowbird are smaller than those of the Yellow-shouldered Blackbird. The mean length of 33 cowbird eggs from 17 nests was 20.3 mm, standard deviation -t-0.8 mm; the mean width was 16.7, SD +-0.5 mm. The mean length of 20 blackbird eggs from 10 nests was 22.8 + 1.7 mm; mean width: 17.1 k 0.6 mm. All 161 cowbird eggs that we found were speckled with reddish-brown. The amount of speckling varied from egg to egg, but was uniformly distributed over the egg. The blackbirds' eggs were also speckled, but the purplish-brown markings were more heavily concentrated at one end than were the marks on cowbird eggs. Of the 26 cowbird eggs for which we recorded background colors, 24 were white, while 2 were light blue, which is close to the background color of the blackbirds eggs. Cowbird eggs with blue backgrounds were quite similar to the Yellowshouldered Blackbird eggs, but the majority of the cowbird eggs (those with white backgrounds) were easily differentiated from the blackbirds' . For Yellow-shouldered Hackbirds, the overall lack of difference in production between habitats, in spite of the much higher incidence of cowbird parasitism on the mainland, is probably due to two factors. First, production estimates from mainland Yellow-shouldered Blackbird nests at La Parguera (table 2) At Ceiba the average number of Shiny Cowbird eggs per nest was greater than at La Parguera (table 2) , and more intense parasitism by cowbirds was correlated with lowered production of blackbirds. Conversely, Ceiba cowbirds were more successful than La Parguera cowbirds. The high success of the Shiny Cowbird at Ceiba is shown by the production of 17 fledgling cowbirds from 18 nests, while the same 18 nests produced only 3 blackbirds. In contrast, at La Parguera the number of fledglings produced by 35 nests was nearly balanced between 27 blackbirds and 24 cowbirds. One variable of cowbird American studies, although La Parguera cowbirds achieved similar success in fledglings/ nest with a greater output of eggs/nest. At Ceiba cowbirds laid more eggs/nest, and although they were less successful than all other populations in the proportion of eggs hatched, greater egg output presumably enabled Ceiba cowbirds to achieve the greatest success in fledglings/nest of any of the four study sites. The La Parguera, Horco Molle and Rio de Janeiro populations of Shiny Cowbirds had a per nest success similar to their hosts, but cowbird production at Ceiba heavily outweighed host production.
King ( period. He felt that brood reduction by the sparrow may be an adaptation that enables it to maintain its productivity while being parasitized by cowbirds. A difficulty with interpreting brood reduction data such as King' s is in deciding whether the host or a cowbird removed eggs, or whether the host removed cowbird-damaged eggs.
Our data give no indication of brood reduction by A. xanthomus (table 5) . In all cases except one, differences between final number of eggs laid, and number of eggs hatched were due to hatching failure, which we could confirm, as eggs remained in the nest. Hatching failure may result from the inability of the female Yellow-shouldered Blackbird to properly incubate or turn a large number of eggs.
Average nest load at time of hatching was 2.30 blackbirds and 2.30 cowbirds, which represents an average reduction of 0.30 blackbird eggs, but an increase of 0.20 cowbird eggs. King (1973) found that brood reduction in Rufous-collared Sparrow nests was 0.66 eggs for both species. Our data indicate that the Yellow-shouldered Blackbird does not practice adaptive brood reduction: its losses occur during the nestling state ( fig. l) , and are thus maladaptive.
EGG-PUNCTURING
Egg-puncturing by Shiny Cowbirds was the main cause of reproductive failure at Ceiba, and we attribute the large difference in Yellow-shouldered Blackbird production between La Parguera and Ceiba to egg loss (table 2). We found 29 cowbird and 20 blackbird eggs punctured in 12 of 18 nests at Ceiba. At La Parguera we found only one punctured egg in the 38 blackbird nests that were parasitized, and we have no evidence that La Parguera cowbirds or blackbirds were removing punc- During the egg-laying or early incubation period, many passerine species, including Yellow-shouldered Blackbirds, desert nests which contain damaged eggs. To achieve synchronization with hosts, the cowbird must lay its eggs during an early stage of the host nest, and the female cowbird should usually remove punctured eggs to reduce the risk of host desertion. The large number of punctured eggs we found in nests at Ceiba supports our hypothesis that the number of parasites is too large for the host population, resulting in the appearance of indiscriminate egg-puncturing. Locally, such an imbalance in parasite and host numbers may occur more often than reported. In Argentina, Hoy and Ottow (1964) discovered a group of about 20 nests of the Chestnut-capped Blackbird (Agelaius ruficapillus) which they believed had been abandoned because of excessive parasitism by Shiny Cowbirds. The colony contained many broken A. ruficapillus eggs and 94 cowbird eggs, "nearly all unsuccessful." The intense parasitism shown by some populations of the Shiny Cowbird may be related to the species' tendency toward host specificity.
HOST PREFERENCE
We found Shiny Cowbirds parasitizing mainly Yellow-shouldered Blackbirds. In the same habitats and at the same time of year that female Shiny Cowbirds were laying eggs in Yellow-shouldered Blackbird nests, we examined 110 nests containing eggs of eight other passerine species and found cowbird eggs in only five of these nests (table 6) . Few data are available on host preference, since most reports say nothing of nests that do not contain cowbird eggs. Most information on Shiny Cowbird parasitism has been a by-product of studies of other species, and little effort has been made to search extensively for additional hosts of the cowbirds. In spite of these limitations, several studies from South America suggest that locally the Shiny Cowbird prefers one host species over others. Sick (1958) Warbler, the Yellow-shouldered Blackbird still has some nesting habitat fret from cowbirds: the offshore cays around La Parguera. Also, the blackbird occasionally nests in cavities, and although parasitized by cowbirds, these nests have relatively high success. Offshore-and cavity-nesting may enable remnant Yellow-shouldered Blackbird populations to maintain themselves for a sufficient period to evolve some defenses against brood parasitism, such as egg rejection (operating against the evolution of such behavior, however, is the reduced genetic variation of these small populations). But egg rejection, if it appears, has a high selection coefficient and may become fixed rapidly (Rothstein 1975a). Although no other species of Agelaius is known to be a rejecter, as defined by Rothstein ( 1975b), neither has any member of the genus been known to have been subjected to such severe selective pressure due to brood parasitism as has A. xanthomus.
SUMMARY
During four breeding seasons we studied the reproductive relationships of a brood parasite, the Shiny Cowbird (Molothrus honariensis) and the Yellow-shouldered Blackbird (Agelaius ranthomus), its main host in coastal Puerto Rico. At one study site, in E Puerto Rico, all 26 Yellow-shouldered Blackbird nests were parasitized, while at the other study site, in SW Puerto Rico, 38 of 54 blackbird nests had cowbird eggs. Lack of parasitism was due to habitat preferences of cowbirds, and there was no seasonal variation in the incidence of parasitism of the blackbirds. Cowbirds parasitized only 5 of 110 nests of other passerines nesting in the same habitats at the same time as the blackbirds.
In SW Puerto Rico, cowbird brood parasitism reduced the reproductive output of Yellow-shouldered Blackbirds by about 0.39 fledglings per nest. In E Puerto Rico the effect of brood parasitism appeared to be more severe than in the SW, this difference being related to the greater intensity of cowbird parasitism in the former region. In the SW, cowbird and blackbird production was nearly balanced: 35 nests produced 27 blackbirds and 24 cowbirds; in the E, 18 nests produced only 3 blackbirds, but 17 cowbirds. In the E, most blackbird nest losses occurred during the egg stage, due to egg-puncturing by cowbirds. This behavior was rare in SW Puerto Rico.
Compared to the effect of the Shiny Cowbird on its main South American host, the Rufous-collared Sparrow (Zonotrichia capensis), cowbird parasitism in SW Puerto Rico caused a lesser reduction in Yellow-shouldered Blackbird reproductive output. Yellow-shouldered Blackbird nestlings are larger than Shiny Cowbird nestlings, and thus are at less competitive disadvantage than is the Rufouscollared Sparrow toward the Shiny Cowbird.
The preference shown by Shiny Cowbirds for Yellow-shouldered Blackbird nests is thought to be a behavioral result of an expanding parasite population, in combination with features of the blackbird' s biology which predispose it to brood parasitism. Reproductive data from one breeding season and survival data collected during three years indicate that the Yellow-shouldered Blackbird population may not be maintaining itself, in part due to cowbird brood parasitism. Other populations of brood parasites have had similar effects on new hosts.
